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DISCLAIMER

This document was prepared as an account of work sponsored by an agency of the United States Government. Neither
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or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of authors expressed herein do not necessarily state
or reflect those of the United States Government or any agency thereof.
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ABSTRACT

. The brittle fracture of ferritic steels is discussed in terms of the degree of fracture
toughness required to prevent failure of steel shipping containers used for transporting
radioactive materials. The report includes: (I) recommended criteria and methods for con-
trolling brittle fracture and (2) recommended procedures for designing shipping containers
to have an appropriate level of safety against brittle fracture. A review of the elements of
fracture mechanics, a synopsis of "Guidelines for Fracture-Safe Design of Steel Struc-
tures," and a discussion on margin of safety are included as appendix material.
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TNDT
(YC)

NOMENCLATURE

Temperature relative to NOT; A = LST- TNDT
Association of American Railroads

American Welding Society
Section thickness

I

(
KID

)
2

A dimensionlessparameter = B ayd

Crack Opening Displacement
Charpy Y-notch test or the test results
Drop Weight Tear Test
Dynamic Tear test or the test results
Heat affected zone of welds

Stress intensity factor

Critical value of K I for static loading rates. When K ICis exceeded, fracture occurs.
Critical value of K ( for dynamic loading rates
Critical value of K ( for intermediate loading rates.
Lowest service temperature (lowest metal temperature)
Limit of plane strain
Nil Ductility Transition
Quenched and Tempered
Nominal stress (see glossary)
Yield strength for a static loading rate. This is considered the ASTM minimum yield for a
specific steel.
Yield strength for dynamic loading rate

= a ys + 30 ksi for steels with ays~ 60 ksi
= a ys + 15 ksi for steels with ays~ 70 ksi
= a ys + 20 ksi for steels with 60 ksi < a ys < 70 ksi
Nil Ductility Transition (NOT) temperature
Yield Criterion; the level of toughness required to provide fracture arrest at a nominal stress
equal to the yield strength.
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